Behavioral and local cerebral metabolic effects of the novel tropane analog, 2 beta-propanoyl-3 beta-(4-tolyl)-tropane.
A novel cocaine analog, 2 beta-propanoyl-3 beta-(4-tolyl)-tropane (PTT), in which both esters have been removed, has been shown to be more potent at and more selective for dopamine transporters than cocaine. The i.v. administration of PTT (0.1-2.0 mg/kg) to rats produced dose-dependent increases in forward locomotor activity and stereotypies at high doses. The 2-[14C]deoxyglucose method was used to measure the effects of PTT (0.1-1.0 mg/kg) on rates of local cerebral glucose utilization. The administration of high doses of PTT (0.5 and 1.0 mg/kg i.v.) resulted in widespread elevations in glucose utilization in portions of the mesocorticolimbic and nigrostriatal systems. Alterations were also noted in hippocampus, locus coeruleus and dorsal raphe. In contrast, a low dose of PTT (0.1 mg/kg) decreased cerebral metabolic activity in the nucleus accumbens and olfactory tubercle, with few effects in other regions. Decreased metabolic rates at low doses have not been observed with other stimulants and, therefore, represent a unique effect of this analog. The administration of the active enantiomer of PTT (0.075 mg/kg), approximately comparable to the 0.1 mg/kg of the racemic mixture, produced patterns of behavior and cerebral metabolic activity similar to the 0.1 mg/kg dose. The effects of PTT, then, are specific to its active enantiomer rather than the inactive form. The present data demonstrate that PTT acts as a stimulant in vivo, paralleling its effects in vitro, but its behavioral and cerebral metabolic effects are qualitatively different from those of cocaine. This is consistent with the selectivity and pharmacokinetic differences between PTT and cocaine.